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Introduction
 Incidence of maxillofacial fracture varies with 
population density, living environment, socioeco-
nomic status and road trafﬁc situation.  Numerous 
studies have previously reported on maxillofacial 
fractures all over the world1‒5.  However, most of 
the studies were from one institution, and so the 
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Abstract : We studied maxillofacial fractures treated by departments of oral and maxillofacial sur-
gery in Tokyo.  A retrospective review of records and radiographs for patients admitted during the 
5-year period from 2000 to 2004 was conducted at ﬁve departments in Tokyo.  Date, age, gender, 
cause of injury, fracture site, concomitant injury, domestic violence against women, and treatment 
were reviewed.  674 patients with maxillofacial fractures were admitted.  Male-to-female ratio was 
3.6 :1.  The most frequent age group was 21–25 years.  Fractures of the mandible were most fre-
quent (87％), followed by the maxilla (14％) and the zygomatic bone (12％).  Thirty-one percent of 
fractures were due to trafﬁc accidents, 29％ to accidental falls, 23％ to violence and 14％ to sports.  
The incidence of maxillofacial fractures caused by trafﬁc accidents was lower, and that caused by 
falls and violence were higher than in other countries.  Seventeen percent of the maxillofacial frac-
ture patients had concomitant injuries.  The incidence of domestic violence-related maxillofacial 
fracture was 1.6％ of all cases.  These cases were mainly caused by a husband (55％) or a sexual 
partner (36％).  Most patients (67％) were treated by open reduction surgery.  However, condylar 
fracture alone was usually treated by closed reduction surgery.
Key words : trauma, concomitant injury, domestic violence, condylar fracture
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ﬁndings may show just the characteristics of that 
particular institution.  Therefore, we investigated 
collaboratively maxillofacial fractures treated by 
ﬁve departments of oral and maxillofacial surgery 
in Tokyo.  Tokyo is a major world capital with a 
population of 12 million people, equivalent to 
about 10％ of the entire population of Japan. 
Statistics of the Japanese Metropolitan Police 
Department indicate that 1800 people died and 
44000 were injured annually in road trafﬁc acci-
dents over the 5-year period (2000–2004) in Tokyo. 
A law aimed at preventing domestic violence 
against women has been in place since 2001, and 
violence against women is now widely recognized 
as an important social problem in Japan.  How-
ever, the incidence of domestic violence-related 
maxillofacial fractures in Japan is not clear.
 The aim of this retrospective study was to inves-
tigate maxillofacial fractures referred to ﬁve 
departments of oral and maxillofacial surgery in 
Tokyo, over a 5-year period, with reference to eti-
ology and clinical management.  In particular, we 
focused on domestic violence-related maxillofacial 
fractures in women and condylar fracture man-
agement, which is an area of much controversy in 
maxillofacial fractures6,7.
Patients and Methods
 We reviewed the records and radiographs of 
patients admitted with a maxillofacial fracture to 
ﬁve departments of oral and maxillofacial surgery 
in Tokyo, by 24-hour emergency service, over 
a 5-year period (2000–2004 inclusive).  Patient 
information was collected at each department 
using a speciﬁcally designed form.  Date, age, gen-
der, cause of injury, fracture site, concomitant 
injury, domestic violence against women, and 
treatment were gathered from pertinent hospital 
inpatient and outpatient records.  Anatomical 
location of the mandibular fractures was classiﬁed 
according to the system described by Haug, et al.8 
In this study, domestic violence was deﬁned as 
violence against women caused by an intimate 
partner, including husband or sexual partner.
Results
 During the 5-year period (2000–2004), 674 
patients were admitted to the ﬁve departments of 
oral and maxillofacial surgery in Tokyo, with a 
maxillofacial fracture.  The number of patients 
ranged from 64 to 196 at each department over 
the 5-year period.  There were 527 male (78％) 
and 147 female (22％) patients.  The prevalence of 
maxillofacial fractures was higher in male 
patients in all age groups.  Male-to-female ratio 
was 3.6 :1.  The most frequent age group was 
21–25 years (23％) (Fig. 1).
a) Fracture sites
 There were 587 (87％) mandibular, 94 (14％) 
maxillary, 78 (12％) zygomatic, 14 (2％) orbital 
ﬂoor, and 12 (2％) nasal fractures (Table 1).  Most 
mandibular fractures (32％) were seen in the 
symphysis region; 26％ in the condylar region, 
24％ in the angle region, 14％ in the body, 3％ in 
the ramus and 1％ in the coronoid region (Table 2).
Fig. 1　Age distribution of 672 patients except 2 unknown cases in 674 maxillofacial fracture patients
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b) Causes
 Trafﬁc accidents caused 211 (31％), falls 193 
(29％), violence 154 (23％), and sports 97 (14％) of 
the maxillofacial fractures (Table 3).  Most trafﬁc 
accidents involved motorcycles (42％), bicycles 
(36％) and automobiles (13％) (Table 4).  The most 
frequent sports-related maxillofacial fractures 
were in baseball (19％), followed by rugby (18％) 
and karate (11％) (Table 5).  However, all ﬁghting 
sports were the most common cause of sports-
related accidents, accounting for 27％ of all cases 
(26 patients), including karate, boxing, kick-box-
ing, shorinji-kenpo and judo.  In the 5-year period, 
147 women with maxillofacial fractures were 
treated.  In 18 cases, fractures were cause by vio-
lence, including domestic violence and others.  In 
11 cases, fractures were cause by domestic vio-
lence, which accounted for 1.6％ of all cases (Table 
6).  Domestic violence-related maxillofacial frac-
tures were caused by the husband (55％) or a sex-
ual partner (36％).
c) Concomitant injury
 There were associated injuries in 113 patients 
(17％).  The most frequent regions affected were 
Table 1　 Region of fracture in 674 maxillo-
facial fracture patients
Region No. of fractures (%)
Mandible
Maxilla
Zygoma
Orbital ﬂoor
Nasal
587 (87)
 94 (14)
 78 (12)
 14  (2)
 12  (2)
Table 2　 Anatomic distribution of 577 
mandibular fractures except 10 
unknown cases in 587 mandibular 
fractures
Region No. of patients (%)
Symphysis
Condyle
Angle
Body
Ramus
Coronoid
295 (32)
239 (26)
217 (24)
124 (14)
 26  (3)
  9  (1)
Total 910
Table 3　 Etiology of maxillofacial fractures 
in 674 patients
Cause No. of patients (%)
Trafﬁc accident
Fall
Violence
Sports
Other
Unknown
211 (31)
193 (29)
154 (23)
 97 (14)
 13  (2)
  6  (1)
Total 674
Table 4　Trafﬁc accidents in 211 patients
Item No. of patients (%)
Motorcycle
Bicycle
Automobile
Pedestrian
Train
Unknown
89 (42)
76 (36)
27 (13)
14  (7)
 2  (1)
 3  (1)
Total 211
Table 5　 Sports-related maxillofacial fractures 
in 97 patients
Sport No. of patients (%)
Baseball
Rugby
Karate
Soccer
Boxing/Kickboxing
Skiing
Hockey
Snowboard
Other
18 (19)
17 (18)
11 (11)
 9  (9)
 9  (9)
 7  (7)
 6  (6)
 4  (4)
16 (16)
Total 97
Table 6　Cause of violence in 18 female patients
Cause No. of patients (%)
DV
Other
Unknown
11 (61)
 5 (28)
 2 (11)
Total 18
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the extremities (32％), followed by the head (29％), 
chest and back (23％) (Table 7).
d) Treatment
 Of the 674 maxillofacial fractures, 67％ were 
treated using open reduction (453 patients), and 
30％ using closed reduction (219 patients).  Of the 
408 maxillofacial fractures, 88％ were treated 
using titanium plates (361 cases), and 12％ using 
biodegradable plates (47 cases).  Of 11 bilateral 
condylar fractures, 91％ were treated using closed 
reduction.  Of 75 unilateral condylar fractures, 
68％ were treated using closed reduction (Table 8).
Discussion
 This 5-year retrospective clinical and epidemio-
logical study evaluated 674 patients treated for 
maxillofacial fractures at ﬁve departments of oral 
and maxillofacial surgery in Tokyo.  The number 
of patients ranged from 64 to 196 at each depart-
ment over the 5-year period.  Differences in num-
ber of patients were observed at each department, 
which may have been due to whether closed 
reduction patients using maxillomandibular ﬁxa-
tion were treated in hospital or as outpatients in 
each department.
 The predominance of male injuries in the 21–25 
years age group is consistent with the ﬁndings of 
previous studies1‒5.  These have also shown a lower 
incidence of maxillofacial fractures in female 
patients, with male : female ratios ranging from 
2.8 :1 (Osaka, 20024) to 11 :1 (UAE, 20042)1‒5.  In 
this study, the ratio was 3.6 :1, which indicates 
that women in Tokyo are more likely to sustain 
maxillofacial fractures than are those in other 
countries (3.8 :1 in Iran3, 4.7 :1 in Nigeria1, 8.1 :1 
in Iran5, 11 :1 in UAE2).
 The present study showed that the most com-
mon maxillofacial fractures involve the mandible, 
followed by the maxilla and zygomatic bone.  This 
ﬁnding is consistent with other reports1‒5.  How-
ever, our results differ from those of some other 
studies in which nasal bone or orbital ﬂoor frac-
tures comprised the majority of maxillofacial frac-
tures9,10.  These differences may indicate that the 
nasal and orbital ﬂoor fractures are mainly man-
aged by other departments (otolaryngology and/or 
plastic surgery) in Japan.
 An analysis of the anatomic distribution of man-
dibular fractures showed that the most frequent 
fracture site of the mandible was the symphysis, 
followed by the condyle and the angle.  In the 
present study, the incidence of mandibular body 
fractures was rather low compared to those of the 
mandibular angle in other studies1,8, but there are 
also other reports similar to ours4,5.
 The present study showed that the most com-
mon cause of maxillofacial fractures is trafﬁc acci-
dents (31％) followed by falls (29％) and violence 
(23％).  This ﬁnding is consistent with other 
reports1‒5,11.  However, the incidence of maxillofa-
cial fractures caused by trafﬁc accidents was 
lower, and that caused by falls and violence were 
higher than in other countries and Osaka and 
Sapporo in Japan (Table 9)1‒5,11.  In a 10-year 
review (1973–1982) at the Tokyo Women's Medical 
University Hospital, although the most common 
cause of maxillofacial fractures was trafﬁc acci-
dents (31％), most involved automobiles (43％) fol-
lowed by motorcycles (29％) and bicycles (14％) 
(Table 9)12.  It is suggested that automobile acci-
dents have decreased and those involving motor-
cycles and bicycles have increased in Tokyo. 
Recently, the use of airbags has become wide-
Table 7　Concomitant injuries in 113 patients
Region No. of patients (%)
Extremities
Head
Chest and back
Spinal
Abdomen
Neck
Pelvis
52 (32)
47 (29)
38 (23)
10  (6)
 8  (5)
 6  (4)
 2  (1)
Total 163
Table 8　Treatment of 86 condylar fractures
Unilateral/Bilateral Surgical (%) Non-surgical (%)
Unilateral (n=75)
Bilateral (n=11)
24 (32)
 1  (9)
51 (68)
10 (91)
Total 25 (29) 61 (71)
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spread, and a law requiring the wearing of seat 
belts, which has been in place since 1986 in 
Japan, may have contributed to the relatively low 
incidence of automobile accidents.  Loo et al.13 
reported a further decrease in the incidence of 
facial fractures : falling from 32％ among belted 
patients without front airbag to 9％ among 
patients with both seatbelt and airbag.  On the 
other hand, despite there being a law in Japan 
since 1985 requiring motorcyclists to wear a hel-
met, motorcycle accident-related maxillofacial 
fractures may have increased in Tokyo.  Cannell et 
al.14 have found that facial fractures occurred 
more often in crash victims who were wearing 
open-face helmets, than in those wearing full-face 
style helmets, even in accidents at low speeds. 
However, full-face compared with open-face hel-
mets did not have a signiﬁcant effect on facial 
injuries. Shibata and Fukuda15 have reported 
that, when motorcyclists crash at lower speeds, 
helmets signiﬁcantly reduce the risk of death, but 
at speeds greater than 50 km/h, there is no signiﬁ-
cant beneﬁt from wearing a helmet.  It is sug-
gested that maxillofacial fractures resulting from 
motorcycle accidents are affected by helmet type 
and speed, so there is clearly a need for improved 
prevention of motorcycle accidents.  In addition, 
bicycles have become more popular in Tokyo, but 
bicycle lanes and wearing a helmet are not com-
mon, so there is a need to improve the prevention 
of bicycle accidents.
 According to studies from several countries, the 
incidence of maxillofacial fractures sustained dur-
ing sports is 3–13％1,2,4,5,11,16.  In our study, the ﬁg-
ure of 14％ for sports-related maxillofacial frac-
tures was higher than the percentage reported in 
other studies1,2,4,5,11,16.  Baseball was the most haz-
ardous sport with respect to maxillofacial frac-
tures, followed by rugby and karate.  However, all 
ﬁghting sports combined were the most common 
cause of sports-related accidents.  Baseball is the 
leading cause of sports-related maxillofacial frac-
tures in the United States17, whereas in Italy, soc-
cer is the sport most associated with facial frac-
tures18.  Moreover, in Switzerland, skiing is the 
most common cause of sports-related accidents16. 
It is therefore suggested that the incidence of 
maxillofacial fractures is inﬂuenced by the great 
popularity of sports in each country.
 The present study showed that 17％ of the max-
illofacial fracture patients had concomitant inju-
ries.  Extremities, head, chest and back were the 
most common sites for associated injuries.  In a 
10-year review in the Department of Oral and 
Maxillofacial Surgery of Innsbruck, 19.6％ of the 
craniomaxillofacial trauma patients had concomi-
tant injuries.  Nearly 10％ of patients with crani-
omaxillofacial fractures sustained intracranial 
hemorrhages19.  Moreover, Haug et al.8 have 
reported that the most frequent associated inju-
ries are lacerations and abrasions, followed by 
neurological and orthopedic injury, at level I 
trauma centers.  These ﬁndings are similar to 
those of the present study.  Kraus et al.20 have 
reported that the odds of traumatic brain injury 
are 6.5 times greater with a facial fracture than 
Table 9　Cause of injury compared with results reported elsewhere  (％)
Our study, 
Tokyo,
 (2000–2004)
n＝674
Tokyo12, 
Japan
(1973–1982)
n＝69
Osaka4,
Japan 
(1981–1996)
n＝1502
Sapporo11, 
Japan
(1976–1996)
n＝1502
Tehran5, 
Iran,
(1996–2001)
n＝237
Hamedan3, 
Iran
(1987–2001)
n＝2804
Kaduna1, 
Nigeria
(1991–2000)
n＝443
Sharjah2, 
UAE
(1999–2002)
n＝230
Trafﬁc accident 31 41.1 52 43.6 54 60 56 75
  Automobile 13 43 13 30.8
  Motocycle 42 29 23.1 23.2
  Bicycle 36 14 13.5
  Pedestrian  7 13  2.7
Fall 29 22.1 16.6 17.2 20.3 18.9 24 12
Violence 23 18.4 15.5 14.8  9.7 10 13  8
Sport 14 11.3  9.7 13.2  6.3 1.05  5  3
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with no facial injury.
 The topic of mandibular condylar fracture has 
generated much discussion and controversy in 
maxillofacial fractures6,7.  Our ﬁndings indicated 
that condylar fracture alone was mainly treated 
non-surgically.  This preference appears to be due 
to three main factors : (1) non-surgical treatment 
mainly gives good results7 ; (2) surgery of condylar 
fractures carries the risk of facial nerve damage 
and the creation of visible scars6 ; and (3) it is not 
clear that open reduction and internal ﬁxation of 
condylar fractures give better long-term results 
than non-surgical treatment.  However, recently, 
to minimize the risk of facial nerve damage and 
visible scarring, an intraoral endoscopic assisted 
method of reduction and internal ﬁxation of man-
dibular condylar fractures has been developed21. 
If further studies evaluate the long-term effect of 
an intraoral endoscopic-assisted method of treat-
ing condylar fractures, surgical treatment may be 
increased.
  In Japan, a law aimed at preventing domestic 
violence against women has been in place since 
2001, and violence against women is now widely 
recognized as an important social problem.  How-
ever, the incidence of domestic violence-related 
maxillofacial fracture in Japan is not clear. 
Therefore we investigated cases of maxillofacial 
fracture caused by domestic violence in women. 
We revealed that the incidence of domestic vio-
lence-related maxillofacial fracture in Tokyo was 
only 1.6％ of all cases.  A WHO study showed that 
the lifetime prevalence of physical partner vio-
lence is 13％ in Japan, which is much lower than 
in other countries studied22.  This is consistent 
with our study.  Ours is the ﬁrst large survey of 
domestic violence-related maxillofacial fractures 
in Japan.  Ochs et al.23 have found that 94.4％ of 
victims of domestic violence have head, neck and 
facial injuries, and that these injuries can be indi-
cators of domestic violence.  Oral and maxillofacial 
surgeons are likely to be involved in the care of 
these patients, and fulﬁll an important role in the 
primary care of victims of domestic violence.
 We identiﬁed the actual situation of maxillofa-
cial fractures in Tokyo in a collaborative survey of 
many cases in a short period, which should make 
the results more reliable than data from one insti-
tution.  Although there are no major differences 
compared with other countries and Osaka and 
Sapporo in Japan1‒5,11, the incidence of maxillofa-
cial fractures caused by trafﬁc accidents was 
lower, and that of falls and violence were higher 
than in other reports1‒5,11, and there were few cases 
of domestic violence related maxillofacial frac-
tures.
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